Scyllatoxin, a blocker of Ca(2+)-activated K+ channels: structure-function relationships and brain localization of the binding sites.
Chemical modifications of scyllatoxin (leiurustoxin I) have shown that two arginines in the sequence, Arg6 and Arg13, are essential both for binding to the Ca(2+)-activated K+ channel protein and for the functional effect of the toxin. His31 is important both for the binding activity of the toxin and for the induction of contractions on taenia coli. However, although its iodination drastically decreases the toxin activity, it does not abolish it. Chemical modification of lysine residues or of Glu27 does not significantly alter toxin binding, but it drastically decreases potency with respect to contraction of taenia coli. The same observation has been made after chemical modification of the lysine residues. The brain distribution of scyllatoxin binding sites has been analyzed by quantitative autoradiographic analysis. It indicates that apamin (a bee venom toxin) binding sites are colocalized with scyllatoxin binding sites. The results are consonant with the presence of apamin/scyllatoxin binding sites associated with Ca(2+)-activated K+ channels. High-affinity binding sites for apamin can be associated with very-high-affinity (less than 70 pM), high-affinity (approximately 100-500 pM), or moderate-affinity (greater than 800 pM) binding sites for scyllatoxin.